Abstract. The motion of Charge-Density Waves (CDWs) shows many similarities with transport in superconductors with the role of voltage and current reversed. Submicron superconducting devices are very important in both fundamental studies and applications of superconductivity. For CDWs, reliable fabrication methods for making similar devices are not as advanced and are still being developed. In search for new mesoscopic CDW physics, we have fabricated insulating longitudinal point contacts and weak links in the CDW conductor NbSe 3 . We have found conductance peaks at energies corresponding to the Peierls gap when the temperature is brought below the transitions. The peaks follow a mean-field theory temperature dependence, indicating that the transport through these devices are spectroscopy measurements. The insulating point contacts show tunnelling behaviour similar to SIS junctions, while the weak links show transport similar to SNS junctions. These devices allow us to study the CDW analogies of superconductors such as the Josephson relations, Andeev reflection, subgap features of phonon modes due to electron-phonon coupling and pair-breaking at high velocities.
Charge-density wave (CDW) conductors, like NbSe 3 , have been of major interest since their realization over 20 years ago. Much of the existing work has focused on transport properties [1] , but more recently mesoscopic aspects of the CDW state have received particular attention [2] [3] [4] [5] . One of the interesting directions of the mesosopic regime in CDW research is their tunneling behaviour through a barrier [6] . In some respect, CDW systems are not unlike superconductors with a very anisotropic gap. While tunneling in mesoscopic devices have opened up a huge field in superconductivity [7] and widespread applications of the Josephson effect, reliable fabrication of mesosopic CDW devices are in an early stage of development and are not as advanced as in superconductivity.
Our devices are made of the CDW conductor NbSe 3 , which has two Peierls transitions (T P1 = 145 K and T P2 = 59 K) and remains metallic even below 4.2 K. We have used a focused-ion beam (FIB) to make in-chain constrictions and weak links in NbSe 3 . Depending on the size of the constriction it can act as a tunnel barrier or point-contact or it may act as a normal metallic region. Here, we only show the tunnelling behaviour. Some in-chain tunneling studies have already been made by Sorbier et al. [8] , but the tunneling peaks due to both upper and lower transitions have only been observed simultaneously in one instance [9] , by mechanically placing separate NbSe 3 samples together; mechanical point contacts have been cited as having poor stability and are difficult to produce reliably [2] . Many previous experiments report on tunneling from metal tips perpendicular to the chains along which the CDW wavevector lies, such as in scanning tunneling microscopy experiments [10] . We demonstrate that a point contact, fabricated parallel to the chains of a single NbSe 3 crystal displays a tunnelling behaviour closely resembling that of a superconductor-insulator-superconductor (SIS) tunnel junction, and show that this method is a powerful probe of the density-of-states (DOS) of these low-dimensional systems.
In Fig. 1 , the differential conductance dI/dV of a point-contact device is shown for several temperatures ranging from 4.2 K to 145 K. The zero-bias resistance of the device increased monotonically with decreasing temperature, and at 4.2 K it had a value close to 2 kΩ. This implies that the point-contact is behaving as an insulating layer between both sides of the single crystal. From the room-temperature resistance (165 Ω) and the Maxwell resistance formula for point contacts (R = ρ/2a), with ρ = 1.86 Ωµm, we calculate a contact diameter of 2a = 10 nm.
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At 4.2 K, peaks occur in the differential conductance at 105 meV and 190 meV, symmetric around the zero-bias. These values correspond to twice the gap values measured by Angular Resolved PhotoEmission Spectroscopy [11] . This confirms that our device is the CDW equivalent of SIS junctions. Above 2T P /3 each set of peaks disappear, most likely due to the broadening caused by thermal fluctuations, but an inflection in the conductance remains which can be used to extract the gap. The disappearance of the peaks is in qualitative agreement with calculations of the DOS near the Peierls transition [12] , underlining the strong role that 1D-fluctuations play in CDW systems. The inflections disappear at temperatures higher than the corresponding transition temperatures in the system, indicating a strict association of each peak with each instability. A closer inspection of the dI/dV curve at 4.2 K reveals additional structure below 2∆ 1 =105 mV. Some of the features correspond to voltages one-third of the gap energy 2∆ 1 . These are possibly due to sub-gap processes involving resonances similar to Andreev reflection in superconductors or interactions with phonons not involved in the static lattice distortion. The differential conductance does not indicate any significant features at ∆ 1 = 95 mV, ∆ 2 = 53 mV or ∆ 1 +∆ 2 = 148 mV, indicating that no tunneling processes from metal states to CDW states, or between the different CDW states, are occuring.
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